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I . CONCRETE FORMWORK 



Abstract of the Disclosure 

Concrete formwor.k is provided '.comprised of a plurality 
Of panels with backing plates tied together by tie wires or 
metal ties. In certain embodiments of this invention the panels 
are comprised of a material having a high insulating ability, 
but having relatively poor strength capabilities. Examples 
of these materials are polyurethane, polystyrene, and other 
foam plastics. The panels are arranged. in a plurality of panel 
assemblies wherein each panel assembly includes a pair of panels 
spaced horizontally and tied together. The panel assemblies are 
arranged one on top of the other and end to end to form a com- 
plete 'wall. The panels have shiplap joint edges so that the 
joints between the panels interlock and are not in a single plane 
The panels can be easily manufactured on the site by a plastic 
foam producing machine and a molding machine. The backing plates 
and metal ties or tie wires can be molded in place. when the 
panels are molded. The backing plates arc located on the 
exterior faces of each pair of panel sets and in some embodiments 
run the entire length of the panel. The tie wires and metal 
ties pass through the panels and attach to the backing plates. 
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CONCRETE FORMWORK 



• Specification 



This invention relates to concrete forms. More par- 
ticularly ,. this invention relates to concrete forms, for forming 
a wall, which are comprised of a foam plastic composition and J 
which can be left in place after the forms have been filled 
with concrete and the concrete has hardened. 



Background of the Invention 

The most common material historically and currently 
used in concrete forms is wood. Recently, other alternative 
materials have been experimented with and used due to the limi- 
tations that wood as a material possesses. Such materials have 
included polyurethane -and other plastics materials. Most of 
these prior art attempts to use and actual prior use of poly- 
urethane and other plastics material in concrete forms involve 
the use of a high density plastic material having a relatively 
poor insulating ability rather than a low density material with 
excellent insulating qualities. The high density material is 
employed because it is stronger than the low density material. 
The structural arrangements of these prior art attempts and uses 
require, that the higher strength material be employed. 

Some concrete forms using polyurethane or other plastics 
.materials employ a low density material. However, these prior 

forms have involved radically new form configurations which of 

i 

course radically change the configuration of the resulting walls j 
which make the walls incompatible with most conventional building ' 
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methods. The new ' configurations are necessary in order to use a 
low density polyurethane or other plastic material. 

Some of these prior embodiments use preformed blocks 
of the high density plastic material that are manufactured off 
the construction site- and transported thereto. These blocks 
are shaped very similar to- conventional concrete blocks with 
.vertical holes therethrough. To form a wall, the blocks are 
stacked one on top of another .and the vortical holes filled with 



i 

i 

concrete. j 

i 



There, of course, are many variations of the above. 

Some of the prior forms add panels on the exterior surfaces j 

thereof for added structural stability and for added insulating J 

capability. Still other prior art forms employ high density j 

plastic panels tied directly together by metal ties to form \ 

a concrete form for receiving concrete and forming a concrete j 

wall . * . | 

i 

However, none of the prior art form's and form arrange- | 
ments provide a form assembly which can employ a low density - j 
high insulating ability foam plastic material that is compatible 
with most conventional building materials and methods. In all 
the formwork using foam plastic material known in the prior art, 
•the foam plastic material that comprises the foam blocks or 
panels is either 1) comprised of a high density material (that 
has a low insulating ability) to withstand the forces involved in 
the pouring of the concrete therein and to have a strength neces- 
sary to support the forces exerted on the wall by the completed 
structure itself and the form work is in a conventional con- j 
figuration; or 2) is comprised of a low density material but the j 
forms are of a non-conventional configuration that is incompatible 
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with most conventional building materials and methods. 

In view of the above, it is clear that there exists a 
need in the art for a concrete formwork assembly which can be 
comprised of a material having a high insulating ability while 
at the same time possessing the strength qualities necessary. to 
withstand the forces of concrete placement and hardening therein 
j and subsequent structural load, without failure, and which is 
| compatible with all conventional building materials and methods. 
It is the purpose of this invention to fulfill this need along 
with other needs apparent to those skilled in the art based on 
the following disclosure: 

Summary of the Invention 

In general this invention provides concrete formwork 
comprising a panel assembly including at least one pair of panels 
said pair of panels being spaced horizontally, backing plates 
which are placed against each exterior face of said panels, and 
structural tieing means for tieing- said backing plates together , 
said tieing means extending between and being connected to said 
backing plates, wherein said panels are comprised of a plastic 
material. 

Due to this configuration of elements, in some embodi- 
ments of this invention, a low density plastic foam having a 
high insulating ability (such as polyurethane) can be used to 
form the panels. The panels can be left in place after the con- 
crete placed within has hardened and become a part of the 
finished wall. In other embodiments oC this invention, the 
panels are. all of the same size and shape, and all the edges of 
.! the panels are shiplap joint edges. 
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In still other embodiments of this invention the back- 
ing plates are two long strips of metal which are equal in length 
to the exterior surfaces of the panels but have a width sub- 
stantially less than the width of the panels. These backing 
plates are arranged such that each exterior face of each panel 
has two backing plates' abutting thereto,, one at the top edge and 
one at the bottom edge thereof. The backing plates may be 
positioned in indents in the exterior panels and may have lips 
which extend over the top and bottom edges of the exterior panels. 

This invention has many advantages over Lhe prior 
art concrete formwork. One advantage is that a plastic foam 
material can be employed as the material which the panels com- 
prising this formwork are made of. The additional advantages 
set forth below are based on the assumption that these panels 
are comprised of a foam plastic material. Some of the follow- 
ing additional advantages are advantages that all plastic foam 
forms have over wooden forms; however, most of these advantages 
are unique to the invention. 

First, minimal structural material would need to be 
transported to the job site in the practice of this invention. 
The plastic form panels could be manufactured right on the job 
site by a plastic foam making machine and a molding machine. 
The ingredients that comprise the plastic foam would be trans- 
ported to the site in a state (i.e., liquid and/or powder) such 
that the bulk of the raw materials would be much less than the 
finished panels. The only finished products that would have 
to bo transported to the job site would In? the backing plates 
and the tieing members. 

i 
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Another advantage of this invention is that the forms 
according to this invention need not include any lumber, nor 
is lumber necessary to manufacture the plastic foam panels. This I 
advantage may result in a cost savings to the user, 
jj Yet another advantage of this invention is that there 

is no need to strip the forms after the concrete is hardened. 
This results in a savings in labor costs. Also, no additional 
labor time and money is necessary to install insulation since 
the forms become the insulation for the wall after the concrete 
has hardened. 

Furthermore, no furring strips need be added to the 
wall for attaching interior and exterior wall coverings thereto 
'Since these coverings can be attached to the backing plates that 
are a part of the embodiments of this invention. A full width 
concrete wall compatible with conventional building structural 
interfaces is produced. For example, if it is desired to build 
a structure with a concrete wood construction, a row of backing 
plates can be removed exposing a bearing surface for the attach- 
ment of ledgers or girders thereto. 

A further advantage of this invention is that the 
end product is stronger and more durable than a concrete block 
wall and no mortar is needed as with the construction of a con- 
crete block wall. 

It is also an advantage of this invention that the 
insulating value of a finished wall according to this invention 
can be as high as twice that of a conventional 2x4 glass- 
filled wall. In addition to increasing tho insulating ability 
of the finished wall, this relatively high insulating charac- 
teristic also allows concrete to be poured in colder weather 
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than with known forms without the application of external heat 
since the forms are self-insulating. The outside layer of 
insulation will also deter spalling of the concrete due to 
freeze-thaw action when the wall is completed. 

A further advantage of this invention is that the joints 
between the interior panels are offset from the joints between 
the exterior panels such that leakage of concrete is greatly 
deterred . 

Yet another advantage of this invention is that due to 
the completely open spaces between the sets of panels, there are 
little limitations on placing reinforcing steel and electrical, 
plumbing and other fixtures within the area to be filled with 
concrete. Furthermore, since the wall is full dimensional width 
at all loctions, inserts, anchor bolts, joists, etc., can be 
embedded at any point in the wall without weakening the 
structure . 

It is also an advantage of this invention that the end 
product (the completed wall) has a very good insulating ability 
without sacrificing strength, prohibits air flow, has good 
workability and fire rating. 

A further advantage of this invention over the prior art 
plastic material forms is that no shear planes or other weak 
points or lines are present in the wall after the concrete has 
hardened, such as are characteristic of the majority of the prior 
art. 

This invention will now be described with respect to the 
Figures, wherein: 

IN THE DRAWINGS 

Figure 1 is an isometric view of one embodiment of a 
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panel assembly according to this invention. 

Figure 2 is a cross-sectional view of the panel assembly 
illustrated in Figure 1 taken along line 2-2 of Figure 1. 

Figure 3 is a cross-sectional view of the panel assembly 
illustrated in Figures 1 and 2 taken along line 3-3 of Figure 2. 

Figure 4 is a partial side plan view of a backing plate 
that can be employed with the panel assemblies illustrated in 
Figures 1-3. 

Figure 5 is a side plan view of a wall constructed of 
panel assemblies as illustrated in Figures 1-3- 

Figure 6 is a side sectional view of a second metal tie 
and backing plate assembly that can be employed in the practice 
of this invention. 

Figure 7 is an end view of the metal tie illustrated in 

Figure 6, 

Figure 8 is a top view of the metal tie illustrated in 

Figures 6 and 7. 

Figure 9 is a sectional view of the metal tie 
illustrated in Figures 6-8 taken along line 9-9 of Figure 8. 

Figure 10 is a partial side view of the backing plate 
illustrated in Figure 6. 

Figure 11 illustrates one embodiment of a typical 
installation embodying this invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to the Figures, and in particular Figures 1-3, 
one embodiment of this invention is illustrated comprising a 
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panel assembly 10 consisting of panels 12, backing plates 16 and 
tie wires 22. Panels 12 are comprised of a low density foam 
plastic mixture which can be poured into forms right at the job 
site. The mixture can be transported to the job site in a low 
bulk form such as a liquid or a powder. The mixture would then 
have to be transformed into the foam state at the job site and 
injected or poured into the forms provided to shape panels 12. 
This foam plastic mixture will be later, described in more detail. 

Panels 12 are single panels with ordinary shiplap joint 
edges on all four edges thereof. In some embodiments of this 
invention, panels 12 are formed and molded with tie wires 22 and 
backing plates 16 in place. Space 28 is defined by opposing 
panels 12 spaceo horizontally apart. Panels 12 have shiplap joint 
edges so that the joints between adjacent panels 12 are not in 
one plane and are interlocking. This provides for a stronger 
structure and also reduces the possibility of concrete leaking 
thru the joints when the panel assembly 10 is being filled with 
concrete and while the concrete is hardening. 

Located abutting the exterior surface of panels 12, 
along the top and bottom edges thereof, are backing plates 16. In 
some embodiments (as in the Figures), the exterior surfaces of 
panels 12 may be molded with indentations therein to receive 
backing plates 16 so that a smooth exterior surface is 
maintained. Backing plates 16 are comprised of metal and have 
lips 18 that extend over the top and bottom edges, respectively, 
of the exterior surfaces of panels 12. Backing plates 16 extend 
the entire length of the exterior surfaces of panels 12 and have 
semicircular sections 20 punched inward therein at spaced 
horizontal intervals to which tie wires 22 are attached. When the 
semicircular sections 20 are punched into backing plates 16, 
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slots 26 (exaggerated in Figure 4 for clarity) are formed between 
the edges of semicircular sections 20 and the rest of backing 
plates 16 as shown in Figure 4. Tie wires 22 are attached to 
backing plates 16 by threading one end of tie wire 22 through a 
vertical slot 26, passing it behind semicircular section 20 and 
threading the tie wire 14 back out through the other vertical 
slot 26. 

Therefore, in summary, panel assembly 10 is comprised of 
a spaced pair of matchng panels 12 reinforced by backing panels 
10 which are tied together by tie wires 22. 

Another embodiment of the panel assembly 10 includes 
backing plates 32 and metal ties 38 instead of backing plates 16 
and tie wires 22, respectively (see Figures 6-10. Backing plates 
32 are the same as backing plates 16, and are located in the same 
position, except that instead of semicircular sections 20 being 
punched therein, slotted sections 36 are punched therein at 
spaced horizontal intervals along backing plates 32. 

Slotted sections 36 are punched into backing plates 32 
such that horizontal slots 44 (exaggerated in Figure 10 for 
clarity) are formed between slotted section 36 and the rest of 
backing plate 32. Also formed by this punching action is flat 
section 45 of slotted section 36 which is parallel to , but offset 
inward from backing plate 32. 

Metal ties 38 have end portions 40 which are rectangular 
plates. The portion of metal tie 38 that extends between the end 
portions 40 caries in cross- section from a flat horizontal cross- 
section immediately adjacent end panels 40 to a V cross-section 
in the center thereof (as illustrated by Figure 9), forming 
ridges 42. 



10 



1182304 

To assemble the metal ties 38 and the backing plates 34 
of this embodiment, the metal ties 38 are attached to the backing 
plates 3 1 * by inserting the respective end panels 40 into the top 
slots 44 such that end portions 40 are positioned behind and abut 
flat portions 45 . 

Figure 11 illustrates a wall constructed on a previously 
poured concrete base 56 using a plurality of panel assemblies 10. 
The wall is formed by taking numerous panel assemblies 10, as 
described above, and placing them one on top of the other and 
edge-to-edge on concrete base 56 until a complete wall is formed. 
The lower edge of the bottom panel 12 rests on wood cleats 48 
which are in turn fastened to concrete base 56 by concrete nails 
50. The purpose of using wood cletes 48 is, of course, to 
stabilize the wall being constructed both in a horizontal and 
vertical direction and to help keep the wall plumb during the 
pouring of concrete. 

In the embodiment illustrated in Figure 11, vertical 
reinforcing bars 46 are anchored in concrete base 56 and" extend 
upward in the space 28 in panel assembly 10. Vertical reinforcing 
bars 46 are tied to tie wires 22 at junctions 54 whenever the two 
intersect. Additional reinforcing can be added consisting of 
horizontal reinforcing bars 52. After the panel assemblies 10 
have been installed in place, and the desired reinforcing 
installed within space 28, wall form is ready for the receipt of 
concrete. The concrete is poured into space 28 until space 28 is 
full. When the concrete hardens, a unitary wall, possessing many 
advantages over walls currently being constructed as described 
above, is formed. 

Figure 5 illustrates how the wall will look from either 
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,e interior or exterior when the wall is complete. Wall 30 is 
comprised of rows of panels 12 and backing plates 16 stacked one 
on top of the other. Almost all types of known interior or 
exterior wall coverings can be attached to wall 30. For example, 
for a wood or sheetrock interface with wall 30, self-taping screws 
can be screwed to backing plates 16. The screws will then adhere 
the wood or sheetrock to the backing plates when the wood or 
sheetrock is pressed against the same. For a plaster or stucco 
wall covering, the top portions of the top backing plates 16 and 
the lower portions of bottom backing plates 16 can be bent out at 
a right angle to wall 30 to help secure the respective wall 
covering to wall 30. 

One advantage of this invention discussed above is that 
the finished wall is compatible to interface with currently used 
building materials and methods including joists. 

One method of attaching a joist to wall 30 is as 
follows. First, an anchor bolt andjoist hanger would have to be 
embedded in wall 30 when wall 30 is poured. Then, portions of 
panels 12 would have to be cut and removed from the area adjacent 
the anchor bolt and joist hanger. Lastly, the joist would be 
attached to the joist hanger, directly abutting the concrete in 
space 28, 

The reinforcing materials and techniques compatible with 
this invention are not limited to that illustrated in Figure 11 
and discussed above. Due to the fact that space 28 is free of 
obstructions in the practice of this invention, almost any type 
and configuration of reinforcing can be employed in space 28. 

The arrangement of elements as described above enables 
one to use a low density plastic foam to formpanels 12. The lower 
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.he density of the foam, the greater the insulating ability of 

the panels comprised of the foam. The ingredients that make up 

the foam can be transported to the job site in a low bulk state 

(i.e., liquid and/or powder). Thus, if a plastic foam making 

machine and a panel molding machine are provided at the job site, 

the panels can be manufactured right on the site, saving 

transportation costs due to the difference in bulk between the 

raw materials and the finished product. In addition, as noted 

above, the backing plates and ties can be molded in place when 

the forms are molded. 

In one preferred embodiment, the plastic foam material 

is a polyurethane. Pol yur ethanes that can be employed are those 

manufactured by Insta-Koam Products, Inc., and Witco Chemical 

possessing the following properties: 

Density 1.5-2.5 PCF 

Compressive Strength 16-20 PSI 

Tensile Strength 20-25 PSI 

Flexural Strength *J0-45 PSI 

K-Factor .15-. 17 

BTU/HR/° F/Ft 2 /IN 

Water Vapor Transmission 2.0 Perms'/I N 

These polyrethane foams are formed by entrapping the 
carbon dioxide which is released during the course of the 
polymerization reaction within the polyurethane. 

In other embodiments of this invention other suitable 
foams consisting of polyeric materials may be employee instead of 
a polyurethane foam, such as polystyrene foam. 

Once given the above disclosure, many other features, 
modifications and improvements will become apparent to the 
skilled artisan. Such other features, modifications, ana 
improvements are, therefore, considered a part of this invention, 
the scope of which is to be determined by the following claims: 
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CLAIMS 

1. Concrete formwork comprising: 

a panel assembly including at least one pair of panels, 

said pair of panels being spaced horizontally, 

backing plates which are placed against each exterior 

face of said panels, and 

structural tieing means for tieing said backing plates 

together, said tieing means extending between and being connected 

to said backing plates, 

wherein said panels are comprised of a plastic material. 

2. Concrete formwork according to claim 1 wherein said 
panels have shiplap joint edges on all the edges thereof. 

3. Concrete formwork according to claim 2 wherein the 
platics material has a density of 1.5 - 2.5 PCF. 

% . Concrete formwork according to claim 2, wherein the 

material is a foam plastic. 

5. Concrete formwork according to claim *| wherein said foarn 
plastic is a low density foam plastic. 

6. Concrete formwork according to claim 5 wherein said foam 
plastic is a polymer. 
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7. Concrete forinwork according to claim 6 wherein said 
polymer is pol yur ethane . 

8. Concrete formwork according to claim 7 wherein all of 
the panels are of a uniform size and shape. 

9. Concrete formwork according to claim 8 wherein said 
backing plates includes two plates of each panel, said backing 
plates running the entire length of said panels and having a 
width less than half the width of said panels, 

said backingplates being located adjacent the top and 
bottom edges of the exterior surfaces of said panels, 

10. Concrete formwork according to claim 9 wherein said 
backing plates have slotted sections punched therein to receive 
and engage said tieing means. 

11. Concrete formwork according to claim 10 wherein said 
tieing means is a wire which is looped through the slotted 
sections of the complementary backing plates of the panel 
assembly and extends between said backing plates. 

12. Concrete formwork according to claim 11 wherein said 
formwork is comprised of a plurality of said panel assemblies 
stacked one on top of the other and end to end. 

13. Concrete formwork according to claim 12 wherein said 
tieing means is a metal tie comprising a continuous piece of 
metal having two plate-like end panels which engage the slotted 
sections of complementary backing paltes. 
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14. The method of constructing a concrete wall at a 
job site using backing plates, ties and reinforcing rods, com- 
prising the steps of: 

molding plastic foam panel assemblies comprised 
of two panels spaced horiz6ntally and of a uniform size and 
shape, wherein the backing- plates and ties are molded in place 
during the molding of the panel assemblies, 

arranging the panel assemblies one on top of the 
other and end to end to form a concrete formwork, 

pouring concrete within the space within the 
concrete formwork. 

15. The method of constructing a concrete wall accord- 
ing to claim 14 further comprising the step of: 

attaching wall covering material to the exterior 
and interior of each set of panels. 
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FIG. 3 



FIG. 




